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1/E 



fff'^icj:i9ii]iJf®m (XYZ) . (-X-YZ) <D 2 ^mm^^m^^r^^^^xm^L 

Sia^^rBa^K^^tfria^iiitffffii^ii* 2o<^e-^':d«mia*t^5-^ofi:gic^v^;^>^ti. m 
^ iij; ^ Bu iam^H^a««<^ e - t *tf5;o'f4@ ^ i ^ , t ^> mzmn(r>m^ 

'^M^-U J: * m IBSi^iS o tf - ^ $ liriaiJfrlt^^F^-7 ■:^±- 1- 

iatL;i,[wi-os<J5^Ji«OHufa#iii4ff®t' i * 2 o<^e-i5^fi[m:&*Miasittti'*t#<5^^i«i* 

ir, ^|BM*®<7)e-^^M=^Bffiail,-#.«r4''i:^i:i-^RJiI:^tS]lc|a]^W:g^t-C 

tL;i^ 1 :^ic|a«OM<;^4ifite:^^o 

SiaHl^Mm (XYZ) (1 1 3). (2 2 4) OV^-rtt;&>i:i-Sri:*#mi: 

5^^n^75*0%i3<tl^l 00%i:^^*S iG e JlOtf-:?'^m'Sr^tB Itrsa^m L/c 
i^ffig^fflv^-Cltria^&^^^P^'^^tti-t* i Srifipmti-* 5 t /ctilt^:^ 6 l^sB 

itriaM<^^«-^m-r*i^i-s miBiii^^^iELfcM*'>'J 
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imtv^y (Si) ^f^^nm^^^\^^^^^'^^'&^^^-^ \^^^^^m^s imii. 

X^) S i G em^^mL. $<bic^(7)S i G eJi±liS iJiS:^tr^^->^^^^«t. S 

S i;i*5f^^i-^/c*6lci±. M^S i )i^3&^-t^/ci60S i G eJioOT505+^(C|&^ 
M$ti-/cm^«^$tfrv^;&iej^^76^*^o 'SJiS. S i G e®:5«i-^ti^&d^^Sli?^/c 
:l^^t{±. S i G em<DWf-^m^. G e lij^mCT^^ ^3f:5^<^^&^^^miwd£v^'fitfc 

ii:i>S i*>K±llS i GeJl=^B^L, t /i^K^ K -i^ ^ -^n<^ S i G e il<^^® ?r-^ 

io i<0;lf^, #|^:fcm2l'r»f^^:^iT--CV^^ i^il. S i G e e<7)M=Sr^.m'fk G e 

m'fk^^<^J^^l^<^-t(iS i G e;l7&«5^^■&^^■CV>S'^^i->'^=S:> SGOI (SiGe 
On Insulator) Jl->'^ t^^^So 

[0 0 0 51 , , 

^coi:^ K■^7:c-/^<7)S i fe^<7)^M<bli, P A C E (P 1 asm 

a Assisted Chemical E t c h i n g) &^if<^^'ra-:^'^-^>'^% 

10 0 0 6] 

S GO I ^ x.-^^^i'^Wki-^^^^ JL\£ ^ ^ 'y ^ )V^^Vtz S i G e^^t'M'fkm 
9 S I MOX (S e p a r a t i o n by IMplanted OXygen)^* 
[0 0 0 8] 

{± S i Ge^<^*&^3eiC5&'S iO*&^^l^t|WID-e*)*^'^^0%, Geiftmt'it)^ 
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^JbT^Sfii^S^* (10 0) <^)S i^«±i^^^^tL/cs i G eM'^m^mmm. 
^;5,v^(±. -?-coa®icf^m$tL/^^;^s i;i^M<J5^^=SrfF#1-^:^-^^ i-"^^ xrd (x 

-Ray Diffraction) M^ffi vVcX^aHli^i**^*^ tuT v^^„ 

S!l5tm^'>^-^^i'MLTX^*MltL, Wx-t^ (2 2 4) . 

( 1 1 3) (0 0 4) ^^«b#lbt^>i> S i ^=ISOilM-^5t^^ti°-^Mi:> S 

iGeJiolf-^'ae i^^^-itm^s im<7)^~^uw:) t^e-ze-^-r. *jv- 
(100) co>^/:..-^^^'l§^-r*^e^H:&^■ftL=S:^i-|^lBJIll-t?*l9,_ (a) 'i*^^- 

/N*Mt::M^:^I^:^^^B^cll-e^»3. (b) f±^x-/N=l:MtcW'5r:^lS] 
[0 0 1] . [0 10] {±*gp^H^ia=^^i-o ioi^i', 

t?-&-C'f^mL/c|.A«5'a-^^^ S O I (Silicon On Insulator)'^x 
/^i4 2>|?5c<7?'?^-^^-ett-r^c^Tw i s t:^^ T i 1 t^5r'^^b^c^B^H:&fa-f*t^^^ 
Cyi\<^i:'S:;&o I19{±> mMim:ff&. (1 0 0) <D2^(OS i -:;^*S0 I 

S 1 ^-^^ixmm^m-^m^-r&t. ti i t^isiti^Twi s tM^^m-^. so 

I @ lc^^5<.**^:vMw ^ >&>;0-:b lb S O IJi S i *«Oll]«f!i^ tf- ^ ^^^^tt-Tt^^'S: 
Mli^^x-So SIMOXt7:n-.^co^^^r{±. l^JCc^'^^-^^^^^tJf p^^J 

M<J5^S iJif4S**#^^^ S i^^-'b-rtL/cMHlll*if?^mt;'-i5''&^*lltL;?.<D-^. i 

?iiJ=&su^iT>s:9'£^^^^*^-i:njnx.T. iMMfz^ smm^m:bmm t ^fl^mml■ 
m^^2 005-3011466 
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<Dm^mmm^m^-ri>m^. s i g eS-t-oGe^m^^^^^s-^i^o-rv.^^v^fc^j^T'^ 

^^v.tv.dPg®^**o S iGe;S^><^Geitm«riBJ^-r2>:^fefcLT, SIMS (Se 
condary Ion Mass S p e c t r o m e t e r . "^-Y :^ ^^KM^9-^ff^ 

[0 0 15] 

2001-21743 o^^m. 

mWXm2] !^|^ 2002-16452 0"^^^ 
[#f^=:fcm3l #i^2 0 0 2 - 3 0 5 2 9 3-^<2:* 

[#^#ff^^M llExtended Abstracts of the 2UUci 
International Conference on Solid Sta 

te Devices and Materials, Tokyo. 2 0 0 3. 
pp. 290-291 

^^n^io^m^^ ^-^^^:i^^mi^m\z2iV)mmmmk (xyz) , c-x-yz) ^2 

m^:®l) o 

(-X-YZ) (n2'o<n>m^'wmfm (mr, (xyz) %^mm)=.%m.-t^^>^t^i^-i> 
^m'^:^^^h^m<^mmm^-^^^ t i i t^s.o^'Tw i s * ? ?2£f ^^""ISS 

mffSi^j^'S' 2o<7)tf-i^M*^ miBS]i:tsii^*t^<7:><i®^-'^^=t^ mibm-^^^ 
e-^}"^^gs^miBM.^.^:*>l:^fc-r'S.n^:^[R]^cllfe#llI$-*■c^iE-r^-i:^- J: bubB 
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<D^n^M-mm i ^ friBM^Ji <^ t:' - ^ *¥^f #16 ^ ^^r^^tfe. ^iB:^5J?gr^^ 

-fig J: d I' > ItrlBM^il <^ - ^ltIIBir.,if *^^'C^i:i-SRJ§:^(6] t:: HHSSi* 
^-^T'l^iiE-r^-tlcJ: V). ttlBS^fitci l^^^^HulBM<^^il<7)e-^5'M^:^*^>^- 
i J: ^ jc. MIB^^H^^<^ttrlB#li]iffMtc i ^ 2 o<d h - ^ '^'BUfB^t^S-^25 JJw J 

=B#*gH^H^^<7)tr-i^ i: ^5^0^11 tr^:* i ^ iJ'^'S: < ^ ^>miBH&:^<0#^m!iI^Mt^ 

\ * ^iBS^g (D - M * ¥^TSi& # ^ /im-c% miB<73 m^sui ^£ ■? 

t-t^^t t^-^ ^ z> (It^^ 5)0 _^ * , , 

iL^mL^fWrn (XYZ) (1 1 3) . (2 2 4) OV^-ftt:*>i:i-Sii:^« 
T'*, iV^Ti^ IsIifTM*Wm (XYZ) (113) > (2 2 4) OV^-rtL^- 

[0 0 2 4] 

-f-L-C. f)|B^^^^^^D^*#m-r^l^l'. WfBi!i^#iEL3tS i G&m(r>\£--^^m.iP- 

,^>,tf_^^4g:^ffiv,.-cttilB^^m^n^^^mi-^i t7&*~-e^;& (if^:^,?) » 
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j;:2>iiy^(i (XYZ) , (— x-YZ) m^<D2m(r>^-r^'rt^tz!^. fe^W-cm«^«l^ 

, -eok m^b^*i^^^J;'5SGOI«^7x-^^^r^'^mL/c^^, ^^-^^^^iSl?!!! 

mm^S imii^M^^fitzmm<DSSOI {S t T a i n e d Silicon On 
Insulator) ^i'^ULfz^^^^J: t'<Dm^i,Zi5\^^Xli 

8 immtm^S i^^T^^tlS l G eii<7)F^tw. Tw l s tysmRXJPT i 1 t:fj]^l,zfi 

L-c, j^^^fii-rtLSr&cso ci(^^e^B:&^Ttt76^ xum^wmz^y^^x. M<^S i® 

, is ilFS i G em(D\£-i^^m-f(^ LTL4 ^ tv^^ Pp^S^^^ofco 
[0 0 2 8] 

xmrnW^-Cii. m.^S im. isXXJ^S i GeJi<^M*mti> S i^^i:oe-£'M 
[0029] _ 

^im.^^i>-tz^\'- * u it ^tf *b - ^^ osi^t^^ 1 15 «r isr $ 

=Sr^-y^i:L^cSGOI J:t>*S S O I 'ir a:-^NOM^:^<]5[<^-f tL<^^@=^:«f 

i9Vi?«i;J: i9'flpmb/^SG0 I 'i'^-^^^ i3J:t>'S SO I -i/^-^N^xmUl^^lw J: 
i3#^^^^Iil*Jf®T-^;S (XYZ) lUiffM, (-X-YZ) IiI$lT®<^ 2 o^rov^TSU^L. 
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(DM^^^m^yf^^ WM^M^mx^^ (XYZ) mmmt (-x-yz) miffMic 
-R^itciwiu^^^^-e. iBii::irrs]{'m:n.-&c t«r?i^-t-'5':^^*^ &,T(DX-)fj:mm- m 

10 0 3 2 ] 

1 ) 

iSS2 0 0mm> PM, *§B^H:^f4< 1 0 0 >0 2*fccr>->'; ^ :n-/N>^fflv^T 

S 0 immi^^l 1 0 nm> ffli^ii^m'fbMiS (Buried Oxide> ^T. BO 

-^<D%&y)^t>^so 1 ^-^^^mi^L. x^ia^f^s (Phi i ipst±s) t^-c> 
(113) m^mt (-1-13) misiim<r>M^=^^m'^y:^(om^i^^£<>tzo 

[0 0 3 3] 

'v«;'7'07W*-i^oi4iii/[i 10]. M:^i6](^a«ii/'[o 0 iix^^o 

•^y/X*) SOim<D\^-i^iiLm: i: S i^^<^t:-^'^S (*^) ^rP^L^- 

jt^&^-Sr5-^^>-:^±t?*iBI 1-^^*1-* (113) HilrWiOSO IJSOii'-^f^fi 
OM^ii (2577X10" cm- ^, 5536X10' cm M_. Si ^UfD tf- 
-©©(TJMIlli (2622X10" cm"^, 5516X10* cm M T-^t). 
^F^V'>y_h-eMt;^$tL^ (-1-13) laIiff®<^SO I^oe-iJ'^SO^^fi ( 
-2629X10" cm" 1. 5512X10" cm" S i &:)SS.(D\£- i^itLm<Dm. 

WJi (- 2584X10" cm-^. 5533X10" crn'M t^^Jo/Co 
ffitCi-S S i *JK<7)t:-i^em{± l/[0 0 imi'nLXM^^<^^ni:^j:^X\^^^j:^-^fz 

-e<^^fiL:i:<7)X, YM^^^«Oifg*t^/&nitJ-i!cL-Ci3i9> '?-^W4 5X10" cm 
1 , 2 0X10" c m" ^ -C*;&Clh^«*?;&^o/Co 

[0 0 3 4] 

ttz. 2 00S i S;K^tf-^M^^"l/[0 0 l]|ililc^:=i-L-C*J-^4;O^S:St5io-rv^j& 

ov^t4>. S i &>feic*!}-i-;i> S 0 Iliii'-^M<^-rtLO:^|fi]i3 J;l>'^1S:i*^|w|D-e*)'l) 
^tTb^h. (1 1 3) [aIt;fM<^S i (- 1 - 

1 3) HI^MOS i ^^KH'-i^coiigT&n /[O 0 l]$ftlc^LrM^v<^f4Si::^^ i o I- 

i'i. if*>ib<^iIJlfM=S:Smi: LT'J) J;v^co-C (-1-13) |I14/f®<^S i Mtf-^^'fi 
t -rs i -e § * o 
(0 0 3 5] 
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minm-c^=b (xyz) di^/fMi: c-x-yz) h^tMi^-^v^tsu^l, m^^i^J^^^u 

[0 0 3 6] 

(^1^ 2 ) 

ii:=S2 0 0mm, PM^ i^^^-^U< I 0 0 ><D'y^) ^^y^m^m'^ ^^-^^^^^^-^^ Si 
Gem<^G emmi}^2 0%. S i G e;S)?$75*4 0 n m> B O X®)?75n 5 0 n m<75 S G 

0 1 .^^-^N {^^s i/s i G eXBox/s i *s iMoxikRrmitmf^m 
izi: i9fPS^L, trnm^. xBrnmrnm^-^. (113) mt^fMi: (-1-13) 

[0 0 3 7] 

HI 2 CO (a) {±S GO I •>i-^^<^ifMmE&l2I, (b) iiitt&^^SF^-^ (c) l± 

iS](^liiii4 1 0], Sit^isjoiiiijii/Eo 0 i]-e*So it^&^^FB^-^-;' 19. s 

^m^ZT^^fi^ (113) 04ff®<^S i G em<0\£-^i^Lm.ii (2 587X10* cm 

1 5459X10" cm- M> Si ^^co ^-gtSoM^fi (2 6 0 2 X 1 0* c 
m- ^ . 5 5 2 5 X 1 0 * c m" M t?* I? . ^Jfr^^^^^F^^"^ 7-±-e:£1il I'Ti^ ^ (- 
1-13) IiI^M<^S i G em<^^-^iiSi(OmW:li (- 2586X10'^ cm ^,5 
458X10^^ cm-M . Si &^<0\^~i^UWL<Dmmii (- 2603X10* cm 

1 5524X10" cm" M ^Sro/co 1 ^^=5: <9 *>^r<0|plilfm<^dt^&^^F^-^ 
yV±OS i^coti-i^fieii l/CO 0 l]«l^;^^LTW^<7)OT^:'5:•Q-Cv^^(0-e. 

-CV^-l,i:#^eptt-&o -eUT. #>^0|D]t;fm-ecDS i*=Ki; S i G eJl<7?e-i^f£«OM 
-g^ti. -etL-rtL(DYM#»4|W|— <^:'C§$> -f ^*3*>*^- 6 6 X l O " cm 
- ' fitt^-fiL-cv>;i,^^ 'efxi::WLT, XM^{4R*t:^I«]l^l5{?|Wi-<7):^§ -f^^^? 

(113) [p]i»fMT?f4- 1 5 X 1 0 * cm" ' > (-1-13) llCTtrf±+ 17X1 
0" cm" ^ fzifm^LX\^^^ZLtf}^t>i)^'^tZo 

10 0 3 8] 

S i. JSirJPS i G e '^:.^-^^^:ov^-C> i!iit^W«rmta. 2|s:|§gg=gr^^$-*fco 
[0 0 3 91 

^) <?5tP.iJ^:*"-^{±. |i5»5'^*5ii:M<?^'?i-^^=SrXMtff^t-± "9 EfrM^t^ (XYZ) , 
(_X-YZ) 2 0(7?#^^f^.[i$)fMi-'^V^TiliJ^LTjJfr=f&-T-^M'^'> ^/^f^fiSiL, ISh^h 

[0 0 4 0] , 
^M^*ffl^"^^SGO I ^:.^-/^O^f^S i G e®O^Sd^M^n^^ :feJ:U^M<^S i®<^ 

m^^^^ mmmmti^x (i is) ^ (-1-13) latffM^fflv^-ciiij^-r^^'^ 
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V)^^^SO I ^x-/N<^)S O Iii±i;> S i G eJl?rG e jt^2 0%. 4 0 nmX- 

G eM2 0%. 4 0 nm<^S i G em^l^^ir^a LT. -^(^^HM-^^S iil^S: 
I 0 0 4 2 1 

JiSBW-9->y;v=^X0Il]^^tcj: Omt/fMJim (113) , (-1-13) <7)2oo# 
*tf5-^[iltJf®lcov^Ti|iJ5eL. ^M^y'- tJ' :6-^iil^&^^^r^-^ ^^^^"^^^-^ (El 3 A. 
B) o [EI4 tc-f^fi5:L/cit^&T-^r^-7'>'7'<^^B&IlS:^-ro Tfc^W (Xtt) fi 1 / [ 1 1 0 

] -e^fj, sttw (Y^) iiix [0 0 1] -c^^&o xtt<7>iEoiitc(4 (113) mitnm 
Kx^mmm^<r>i£-i^Tf)^^f^. n<omi^i± (-1-1 a) mmmKx^mmm'^<D}£- 

[0 0 4 3] 

^.(D^m.^zh^-^-nm-t^ (nac) » ^o^if-^, 2<:><D\£~i7i)^Ymtm<^^w.^-^^ 

=^^^Lfci:v^^ ^t'fcOT^ (113) miff® J: ;& S i 

^) ^— ^<7)lp]^M-e*;& (-1-13) UliffMtc S i ^^(^li'-iJ' 
co-f£aic;fc^ id (-1-13) mtFfMt'J:^ S i^^OtT-^'. M^S ii§5.t/^S 
i G e^<oe-^ ^^fr^Ki^-^'S (H 3 D) o ^c/i L. m<7)I@t?{± (-1-13) HI 

J: v^o 

[0 0 4 4] 

C:<7)S i G e^isit/M^S i Jft?) t*- {4, T i 1 t^Tw i s t #1" i ^*£B^H:^lit 

f^WHi^sea-rttirgBU-rtt. 7K¥;^i^-r'S;t?-^ [110] :^ifi]<^3l^i4. xtt:^(Ri<D 
'f4mi*tLfc LT^tL, M^i«]-r=&^-^ [0 0 1] :^Ifi]OM*f4> Ytt:^lS]OfiS-rtLi: 

®:5^Y#tcM#<7>Mt'^'5' i d t'> S i Ge^i3j;?/M*S i Jfco If- ^fig=£:l^>^0 
[0 0 4 51 

Iii5{±s i G em(D\f:-i^-^m^'^iE-t^lj'&'^^^^'t^u^m-^h^o 

i-fx iS^^^K"^^-^ "/-tt-^fev^T. (113), (- 1 - 1 3) mSfM^wi^ S i G 
eJi<?5aiJ3etf; (JL\m^^W'^^n\.ti) \£'-'^^m.^^f^^^P^ (xi, yO , b 
(x2, y2) tL, 0Ai:0BO=Sr1-:^=^ 2 5 t-r^ mj2EL/^afil- i «9 AfcBli 

0A= (xi^+yiM '''' = Uz' +y2') =OB, 
AB= [(X1-X2) 2 + (yi-y2) '] ''^^ 

ffiSE^ 2005-3011466 
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AB^ =0A2 +06^ -20A • OBc o s 2 6 

c o s 2 e = (x a X 2 + y 1 y 2 ) / (x 1 +yi ) 

[00461 

tfz^ A. Bli^fi^ttm^^Wjm^A' (xi yi ) > B (x2 - ^2 
OA ' =0B ' =0A 

sine=[(l-cos2^) /2] ^ ^ ^ ^ 
cos^= [ (1 + COS2&) /2] ' / 2 

3,j'=_X2'=(xi2+yi2)'^'sin5=[(xi (xi-X2)+y 

l(yl""y2))/2]*^'^^^ 

'=y2 ' = (xi^+yiM cOSe = [(Xl (xi+X2) +yi 

(y 1 +y2 ) ) y2] ' / ^ 
b.^ 'ho 

m±Oi-5l'. [11^5^1!) ^ -l^rr^IE L/cS i G e/i<^li-^"S:«75-'^S!)f5tt;i> (El 3 E 
) o icoidlcL-C^IELytS i G effi<^e-^'^«f4. >^:c-^^(DT i 1 t^Tw i s 

[0 0 4 71 

3G) o ^i^mmm^^Bi-r^miiza. miELfzs i g em<D}£-^iiLm^-h. ^^r-mm 

m^'0%iii:Zfl 0 0%i:=&^S i G e ifO if- ^f£«Sr#m L (I213F) . ^ffiUfct 
rc-ck (113) m^Wl^iSS i GeJiOli'-i5'fi:g:«>^'b^^^n^^****'^ 

LxmiELfzS i G em<D\^-^iA' (xi '> yi ') =Sr7]^b. Si^«oe-^'=lr 

c (xs i . ys i ) ti-^&o 4-f> m..^.otcim^m.m.i i a 

li ;y=(ysi/xsi) X 
I 2 : y = - (xs i/ys i) (x-xi ') +yi 
[0 0 4 91 

?r(xioo>yioo)i:-r'S>i:> 2\ 
xioo=(xsi2xi '+xsiysiyi )/(xsi'+ysi . 
yioo=(xsiysixi'+ysi^yi')/(xsi'+ysi ) 

[0 0 5 01 

t&^M^^^^O%t 't^ S i G eii(7:'t^-^<iSfi- 7k^1f\^<D^l-^m^S i 

tBSE# 2005-3011466 
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X 0 = X S i , 

y 0 =- (x s i /y s i ) (xsi-xi )+yi 

m^jELtzS i G em<D\:~i^Um<D. ^^mmmO%iS^X>^l O 0%fc'5:*S i GeiS 

Rhor = (xo-xi ')/(xo-xioo) XlOO [%]> 
Rv e r = (y 1 ' - y 0 ) / (y 1 0 0 - yo ) x i 0 0 [%] 

*t?^ -5) o 

k^iMmtfz i 9 ic> ^mm^m^ i miffw^^ ( 1 1 3 ) > (-1 

OS i*«3ltfS i GeB<^)#Ii]«TtS3&>f)<?5t^-i^^iS:*-'^> S i G &m<0%=f-mm^^ 

^.^^ ^^5.^=^^*6-2. (HIS I) o M-^^^#m-r^^l'«±> ^^iEb/cM^S i«coii- 
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